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Editorial
Advances in Discrete Geometry and Topology: Special issue devoted
to the 11th International Conference on Discrete Geometry for Com-
puter Imagery (DGCI 2003) Naples, Italy 19–21 November 2003
Discrete geometry is concerned with the study of geometric properties of an image, digi-
tised starting from a real scene. It deals with the introduction of appropriate deﬁnitions of
geometric properties and with the design of algorithms for their computation. In turn, dis-
crete topology is concerned with the deﬁnition of topological properties, like connectedness
and adjacency, and the implementation of algorithms to compute them, or to preserve them
during image processing. Neither discrete geometry nor discrete topology are immediate
extensions to the digital space of geometry and topology in the continuous space. They are
of great importance for scientists active in pattern recognition and computer vision. No-
tions of discrete geometry and topology are obviously indispensable to researchers directly
involved with discrete methods, i.e., working with discrete images, consisting of pixels
or voxels, and producing results that are discrete images themselves. Moreover, discrete
geometry and topology are also a key issue for scientists developing mathematical tools to
treat images, at least as concerns visualisation problems to build, for example, tunnel-free
surfaces. Thus, this special issue is potentially of interest to a large scientiﬁc community.
This special issue collects 11 papers that are extended versions of papers among the best
ones presented at the 11th International Conference on Discrete Geometry for Computer
Imagery, held in Naples (Italy) in November 2003. These papers were submitted shortly
after the conference and have been subjected to a careful peer-reviewing process.
“On storage of topological information” (byR.Kopperman) focuses on the approximation
of the Euclidean spaces and compact Hausdorff spaces by ﬁnite spaces. Finite spaces are
completely determined by their specialisation orders. As a special case, digital k-space,
used to interpret Euclidean k-space and in particular, the computer screen, is also dealt with
in terms of the specialisation.
“Plane digitisation and related combinatorial problems” (by V.E. Brimkov and R.P.
Barneva) proposes a simple scheme for obtaining plane digitisations. Digital plane periodic-
ity is studied and various issues related to two-dimensional Sturmian words are considered.
“Reconstruction of 8-connected but not 4-connected hv-convex discrete sets” (by P. Bal-
azs, E. Balogh, andA. Kuba) describes an algorithm to reconstruct sets from horizontal and
vertical projections. The algorithm is sped up, if also diagonal projections are used.
“Stability in discrete tomography: some positive results” (by S. Brunetti and A. Daurat)
treats the problemof reconstructing ﬁnite subsets of the integer lattice fromX-rays. In partic-
ular, this paper focuses on the stability of the reconstruction problem for convex lattice sets.
“Derived neighbourhoods and frontier orders” (by X. Daragon, M. Couprie and G.
Bertrand) focuses on structural and topological properties of the frontiers of objects in
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a certain class of discrete spaces, in the framework of simplicial complexes and partial
orders. The links existing between frontier orders and the notion of derived neighbourhood,
as introduced in the framework of piecewise linear topology, are shown.
“Conﬁgurations inducedbydiscrete rotations: periodicity andquasiperiodicity properties”
(by B. Nouvel and É. Rémila) introduces two types of conﬁgurations, which can be inter-
preted as an encoding of discrete rotations. These conﬁgurations are proved to be linked to
a subgroup of the bidimensional torus, which allows the authors to give a characterisation
of periodical conﬁgurations and prove their quasiperiodicity for any angle.
“On the cohomology of 3D digital images” (by R. Gonzalez-Diaz and P. Real) presents
a method to compute the cohomology ring of a 3D image, based on the simplicial complex
topologically representing the image.
“Algorithms for polyominoes based on the discrete Green theorem” (by S. Brlek, G.
Labelle andA.Lacasse) discuss howGreen’s theorem,whichprovides a general andunifying
framework for the description and generation of incremental algorithms, can be used to
provide algorithms computing various statistics about polyominoes coded by 4-letter words
describing their contour.
“Object and image indexing based on region connection calculus and oriented matroid
theory” (by E. Staffetti, A. Grau, F. Serratosa and A. Sanfeliu) presents a novel method for
indexing views of 3D objects, based on the region connection calculus and oriented matroid
theory. This indexing technique is applied to 3D object hypothesis generation from single
views to reduce candidates in object recognition processes.
“Watersheds, mosaics, and the emergence paradigm” (by L. Najman, M. Couprie and
G. Bertrand) investigates the links between the ﬂooding paradigm and the topological wa-
tershed. The authors introduce the notion of emergence watershed, and prove that any
topological watershed can be obtained as an emergence watershed.
“Expanding selfsimilar solutions of a crystalline ﬂow with applications to contour ﬁgure
analysis” (by H. Hontani, M.-H. Giga, Y. Giga and K. Deguchi) describes a numerical
method to obtain a crystalline ﬂow, i.e., a polygonal ﬂow that can be regarded as a discrete
version of a classical curvature ﬂow, starting from a general polygon.
We take this opportunity to thank all authors who contributed to this special issue and
the anonymous referees that provided useful suggestions to improve the articles. Special
thanks to Professor Peter L. Hammer, for the opportunity he gave us to publish this special
issue. We enjoyed working on the preparation of it and hope that you will enjoy reading it.
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